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Abstract

Objective: To determine continuing medical education (CME) course participants’ use of social media (SM) and their
attitudes about the value of SM for enhancing CME education and to examine associations between participants’
characteristics and attitudes toward SM.
Participants and Methods: We conducted a cross-sectional survey and validation study of 539 participants at a Mayo
Clinic Internal Medicine CME course in November 2011. The Social Media Use and Perception Instrument (SMUPI)
consisted of 10 items (5-point Likert scales) and categorical response options. The main outcome measures were
psychometric characteristics of the SMUPI scale, course participants’ use of SM, and their attitudes regarding the
importance of SM for enhancing CME.
Results: Of 539 CME course participants, 327 (61%) responded to the SMUPI survey. Most respondents (291 [89%])
reported using SM, with the most common types being YouTube (189 of the 327 participants [58%]) and Facebook
(163 of 327 [50%]). Factor analysis revealed a 2-dimensional assessment of course participants’ attitudes. Internal
consistency reliability (Cronbach �) was excellent for factor 1 (0.94), factor 2 (0.89), and overall (0.94). The CME
course participants’ favorable attitudes toward SM were associated with younger age (20-29 years, mean score 3.13;
30-39 years, 3.40; 40-49 years, 3.39; 50-59 years, 3.18; 60-69 years, 2.93; and �70 years, 2.92; P�.02), using SM
frequently (never, mean score 2.49; less than once monthly, 2.75; once monthly, 3.21; weekly, 3.31; and daily, 3.81;
P�.0001), and professional degree (PhD, mean score 3.00; MD, 3.05; DO, 3.35; PA, 3.42; and NP, 3.50; P�.01).
Conclusion: We describe the first validated measure of CME course participants’ use of and attitudes toward SM. Our
results suggest that CME course directors should guide SM strategies toward more youthful, technology-savvy CME
participants and that SM will become increasingly worthwhile in CME as younger learners continue to enter the
profession.
© 2012 Mayo Foundation for Medical Education and Research � Mayo Clin Proc. 2012;87(12):1162-1170
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S ocial media (SM) (eg, Facebook, Twitter, and
YouTube) consists of Internet- and mobile
device–based technologies that enhance in-

teractivity among individuals and organizations.
The strengths of SM include wide accessibility and
personalized user profiles that allow the targeting of
specific audiences for entertainment, marketing,
and education. Facebook has more than 500 million
users, 50% of whom access their accounts daily.
Although SM is considered a phenomenon of the
millennial generation (also called Generation Y
[those born between approximately 1980 and
2000), more than 30% of Facebookers are over age
35, and users older than 50 years are the fastest
growing cohort.1 Remarkably, nearly 70% of all In-
ternet users have Facebook accounts, and during 20
minutes of Facebook use globally, more than 1 mil-
lion links are shared and nearly 3 million messages
are sent. Similar statistics exist for YouTube; as of

2011, there were approximately 500 million unique
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visitors and 3 billion hours spent on YouTube per
month among all users combined.2 Social media
websites can reach large populations and have been
widely used for business-related purposes. Recent
marketing research by the University of Massachu-
setts Dartmouth found that corporate and academic
utilization of SM is substantial, with 20% of Fortune
500 companies, 45% of Inc. 500 companies, 50% of
US colleges and universities, and 100% of the top
US charities using SM.3-5

Social media has the potential to enhance con-
inuing medical education (CME). Web-based
earning in medical education has already been es-
ablished and validated during recent years, al-
hough the advantage of Web-based learning over
onventional teaching methods remains unclear.6-8

The popularity of SM among medical learners and
faculty physicians has generated studies about the
implications regarding professionalism associated
From the Division of Gen-
eral Internal Medicine
(A.T.W., N.P.S., C.M.W.,
T.J.B.) and Division of Bio-
medical Statistics and Infor-
with this new technology.9-14 A recent report by the

2):1162-1170 � http://dx.doi.org/10.1016/j.mayocp.2012.07.024
© 2012 Mayo Foundation for Medical Education and Research

http://dx.doi.org/10.1016/j.mayocp.2012.07.024


a
c
e
a
9
F
d
t
a
c
(
4
g
(

S
F
L
u
f

S
t
w
5
(
U
p
i
P
m
m
a
f
m

SOCIAL MEDIA TO IMPROVE CME
Robert Wood Johnson Foundation highlighted po-
tential professionalism issues regarding the use of
SM among health care professionals, including
breaches of the patient-physician relationship and
patient confidentiality.15 This concern for profes-
sionalism has led the American Medical Association
and numerous US medical schools to publish guide-
lines on the appropriate use of SM by health care
professionals.9,16 However, while the use of SM in
medicine is widespread, its utility for enhancing
learning remains poorly understood.

An estimated 45% to 90% of medical students,
residents, and fellows use SM.10,11,17,18 Recent sur-
veys revealed that 67% of practicing physicians use
Facebook19 and 48% use Twitter.20 Although many
studies have described students’ attitudes about the
professional use of SM in medicine,17,18,21,22 few
have examined physicians’ attitudes on the use of
SM for academic purposes. For instance, a recent
survey of medical students and practicing physi-
cians demonstrated a high awareness of existing SM
tools for medical education but showed a lack of
knowledge regarding the use of these technologies
for learning.23

The potential application of SM to CME has
been recognized.24,25 However, we are unaware of
published research on the use of SM to deliver CME
knowledge content to practicing physicians or stud-
ies on physicians’ attitudes regarding the use of SM
to market CME activities. Our objective was to con-
duct a cross-sectional survey of US physicians at-
tending a Mayo Clinic Internal Medicine CME
course to determine their use of SM and evaluate
their attitudes regarding the value of SM for enhanc-
ing CME.

PARTICIPANTS AND METHODS

Study Design and Participants
We conducted a cross-sectional survey and valida-
tion study that included all 539 participants at the
Mayo Clinic 2011 Clinical Reviews course. Clinical
Reviews is an annual week-long course accredited
by the Mayo School of Continuous Professional De-
velopment that provides 22.5 hours of CME credit.
The format consists of 20- to 30-minute podium
presentations. Presenters are encouraged to use clin-
ical cases and the audience response system when-
ever possible. Faculty members from the Mayo
Clinic College of Medicine are selected by the course
directors to give one or two presentations. Partici-
pants at Clinical Reviews typically represent health
care professionals from the midwestern United
States. All course participants were asked to volun-
tarily complete the Social Media Use and Perception
Instrument (SMUPI) during a break between

speaker sessions. A water bottle with a Mayo Clinic (
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logo was offered on survey completion. This study
was deemed exempt by the Mayo Clinic Institu-
tional Review Board.

Survey Instrument Development
The SMUPI was designed to determine CME partic-
ipants’ general knowledge and use of SM and to
evaluate their attitudes regarding the value of SM for
enhancing CME use and marketing. Content for this
instrument was derived from the existing litera-
ture,10,11,17,18,20-22,26-28 discussions with 3 college-
ge students of the millennial generation and an SM
onsultant, and input from Mayo physicians with
xperience in scale design, validation,29-36 and CME
ssessment. The initial iteration generated 19 items,
of which were initially chosen and further refined.
urther iterations included a 10th item, “Social me-
ia will be increasingly utilized for CME in the fu-
ure.” The final version was agreed on by 4 of the
uthors (A.T.W., N.P.S., C.M.W., and T.J.B.) and
onsisted of 10 items structured on 5-point scales
1 � strongly disagree, 2 � disagree, 3 � neutral,
� agree, and 5 � strongly agree) along with cate-

orical response options for demographic variables
individual Likert scale items in Table 1).

tatistical Analyses
actor analysis was performed on scores from the 10
ikert-scaled survey items. Factors were extracted
sing the minimal proportion criteria. Items with
actor loadings of 0.60 or more were retained.37 In-

terrater reliability for individual items was calcu-
lated using intraclass correlation coefficients with
95% CIs. Intraclass correlations were interpreted as
follows: coefficients less than 0.4, poor; 0.4 to 0.75,
fair to good; and greater than 0.75, excellent.38 In-
ternal consistency reliability for items comprising
each factor and overall were calculated using Cron-
bach coefficient �, in which ��0.7 is considered
acceptable.37

The SMUPI scores were reported as means and
Ds for the 10 instrument items. Participant charac-
eristics, which were treated as categorical variables,
ere the following: age (20-29, 30-39, 40-49, 50-
9, 60-69, and �70 years), sex, geographic region
western, northeastern, midwestern, and southern
nited States and Canada), practice type (academic,
rivate-urban, private-rural, and resident or fellow

n training), degree (MD/MBBS, DO, NP, PA,
harmD, and PhD), medical specialty (internal
edicine, internal medicine subspecialty, family
edicine, surgery, emergency medicine, and pedi-

trics), types of SM use (categories listed in Table 1),
requency of SM use (never, less than once a month,
onthly, weekly, and daily), purpose of SM use
personal, CME, general education, and profes-
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sional), and means of learning about the CME
courses (SM, mail brochure, e-mail brochure, jour-
nal/newspaper ad, another Mayo CME course, word
of mouth, previous attendance, Internet search, and
other). Associations between SMUPI scores and
CME participant–related variables were determined
using the Kruskal-Wallis test. Statistical significance
was set at P�.05. Statistical analyses were con-
ducted using SAS version 9.2 (SAS Institute Inc).

RESULTS
Factor analysis revealed a 2-dimensional assessment
of CME course participants’ attitudes, with factor 1
representing the value of SM to course participants
(items 1-5) and factor 2 representing the value of SM
to CME course directors (items 6-9). One item was
eliminated due to an ambiguous item loading. Over-
all, the extracted factors accounted for 100% of the
shared variance among the original variables. Inter-
nal consistency reliability (Cronbach �) was excel-
lent for factor 1 (0.94), factor 2 (0.89), and overall
(0.94). Regarding survey responses, participants ex-
pressed the most agreement with items stating that

TABLE 1. SMUPI Mean Scores, Factor Loadings, and

Item

Factor 1: Value of SM to course participants

1. I would use SM to gain CME knowledge

2. I would use SM to enhance my medical education

3. SM would be useful for learning about CME courses

4. I would be interested in SM for information about
CME opportunities

5. I would like to have CME courses advertised to me
by SM

Factor 2: Value of SM to CME course directors

6. CME courses should use SM to enhance learning

7. SM is a professional way to assess CME content

8. SM is an ethical way to engage CME participants

9. SM is an appropriate resource for CME

Overall (all 9 items)

10. SM will be increasingly utilized for CME in the
futuree

a CME � continuing medical education; SM � social media; SM
b Factor 1 contains 5 items (1-5) representing the value of SM t
c Factor 2 contains 4 items (6-9) representing the value of SM t
d Cronbach � reflects internal consistency reliability of items com
e This item was eliminated from the statistical analyses because
SM would be useful for disseminating information

Mayo Clin Proc. � December 2012;87(1
about CME opportunities, that the use of SM in
CME is ethical, and that SM will be increasingly
utilized for CME in the future (Table 1).

The survey was completed by 327 of the 539
CME participants, yielding a response rate of 61%
(some respondents did not answer all questions,
however). The majority of the participants were
male (193 of 321 [60%]) and older than 50 years
(215 of 323 [67%]). Most participants were from the
midwestern United States (307 of 321 [96%]), but
participants also represented the western, north-
western, and southern United States and Canada. Of
the 308 respondents who specified practice type,
149 (48%) were in private-rural practice, 88 (29%)
were in private-urban practice, 65 (21%) were in
academics, and 6 (2%) were residents/fellows in
training (Table 2).

Nearly all participants reported having used at
least one type of SM (291 of 327 [89%]), and very
few (54 of 322 [17%]) reported never using SM.
Most of the 327 participants utilized SM for personal
use (251 [77%]); others used SM for general educa-
tion (64 [20%[), CME purposes (21 [6%]), and

nal Consistency Reliabilitya

Item loading

an score (SD) Factor 1b Factor 2c Cronbach �d

0.94

2.96 (1.17) .684 .563

3.10 (1.15) .699 .526

3.15 (1.09) .675 .459

3.26 (1.23) .877 .297

3.01 (1.22) .813 .314

0.89

3.12 (0.96) .518 .607

3.02 (0.99) .401 .747

3.28 (0.90) .256 .765

3.21 (0.96) .344 .794

0.94

3.74 (0.94) . . . . . .

Social Media Use and Perception Instrument.
E course participants.
E course directors.
ng each factor and overall (ie, all items combined).
biguous item loading.
Inter

Me

UPI �

o CM
o CM
prisi
other professional use (50 [15%]) (Table 2).
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TABLE 2. Associations Between SMUPI Scores and CME Participant Characteristicsa

Participant characteristicb

No. (%)
of respondents

Mean (SD)
assessment score P valuec

Age (y) (n�323) .02

20-29 10 (3.10) 3.13 (0.94)

30-39 45 (13.93) 3.40 (0.73)

40-49 53 (16.41) 3.39 (0.95)

50-59 112 (34.67) 3.18 (0.86)

60-69 78 (24.15) 2.93 (0.99)

�70 25 (7.74) 2.92 (0.73)

Sex (n�321) .10

Male 193 (60.12) 3.11 (0.89)

Female 128 (39.88) 3.26 (0.89)

Geographic region (n�321) .39

Western US 3 (0.93) 2.96 (1.17)

Northeastern US 2 (0.62) 3.44 (0)

Midwestern US 307 (95.64) 3.18 (0.88)

Southern US 2 (0.62) 1.89 (0.94)

Canada 7 (2.18) 3.32 (1.29)

Type of practice (n�308) .34

Academic 65 (21.10) 3.27 (0.89)

Private-urban 88 (28.57) 3.20 (0.99)

Private-rural 149 (48.38) 3.09 (0.84)

Resident/fellow 6 (1.95) 3.30 (1.38)

Degree (n�324) .01

MD/MBBS 230 (70.99) 3.05 (0.90)

DO 21 (6.48) 3.35 (0.91)

NP 44 (13.58) 3.50 (0.80)

PA 28 (8.64) 3.42 (0.83)

PharmD 0 (0) NA

PhD 1 (0.31) 3.00 (NA)

Medical specialty (n�321) .26

Internal medicine 34 (10.59) 2.94 (1.03)

IM subspecialty 17 (5.30) 3.31 (1.13)

Family medicine 241 (75.08) 3.19 (0.87)

Surgical specialty 17 (5.30) 3.46 (1.02)

Anesthesia 7 (2.18) 2.90 (0.53)

Emergency medicine 4 (1.25) 2.81 (0.19)

Pediatrics 1 (0.31) 2.67 (NA)

Frequency of SM use (n�322) �.0001

Never 54 (16.77) 2.49 (0.75)

Less than once monthly 74 (22.98) 2.75 (0.78)

Monthly 36 (11.18) 3.21 (0.85)

Weekly 72 (22.36) 3.31 (0.75)

Daily 86 (26.71) 3.81 (0.72)

Continued on next page
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Among the 327 participants who responded to
the survey, the most common SM tools were You-
Tube (189 [58%]), Facebook (163 [50%]), and
Skype (142 [43%]) (Figure). The types of SM that
were rarely or never used were Doximity (5 [2%]),
Sermo (4 [1%]), and Second Life (4 [1%]). The fol-
lowing types of SM were used less than 1% of the
time: fring, SlideShare, foursquare, Digg, Friend-

N=1

N=64; 20%

N=60; 18%

N=46; 14%

N=41; 13%

N=25; 8%

N=17; 5%

N=11; 3%

N=6; 2%

N=5; 2%

N=4; 1%

N=4; 1%

N=36; 11%

0 10 20 30

None

Sermo

Second Life

Doximity

StumbleUpon

Myspace

Flickr

Twitter

Picasa

LinkedIn

Podcasts

Blogs

Google+

Wikis

Skype

Facebook

YouTube

Ty
pe

s 
of

 S
M

SM use 

FIGURE. Types of social media (SM) used by 327 C
100% because participants could select more than o

TABLE 2. Continued

Participant characteristicb

No. (%
of respond

Purpose of SM use (n�386)d

Personal 251 (65.

CME 21 (5.4

General education 64 (16.

Professional 50 (12.

a CME � continuing medical education; IM � internal medicine;
and Perception Instrument; US � United States.
b The total number of study participants for each of the variables
specialty, and frequency of SM use do not equal the total numb
to all of the questions for each of these variables.
c Associations between overall SMUPI scores and participant-rela
are not provided for “Purpose of SM use” because data for this
d The total number of study participants for “Purpose of SM use
participants could select more than one category of SM use. Pe
ster, reddit, and tumblr. p

Mayo Clin Proc. � December 2012;87(1
The CME course participants’ favorable atti-
udes toward SM were associated with characteris-
ics of younger age (20-29 years, mean score of 3.13;
0-39 years, 3.40; 40-49 years, 3.39; 50-59 years,
.18; 60-69 years, 2.93; and �70 years, 2.92;
�.02), using SM frequently (never, mean score of
.49; less than once monthly, 2.75; once monthly,
.21; weekly, 3.31; and daily, 3.81; P�.0001), and

N=189; 58%

N=163; 50%

N=142; 43%

132; 40%

4%

50 60 70 80 90 100

ng CME participants (%)

course participants. The percentages do not total
ype of SM. CME � continuing medical education.

Mean (SD)
assessment score P valuec

. . .

3.31 (0.86)

4.21 (0.73)

3.78 (0.67)

3.97 (0.71)

not applicable; SM � social media; SMUPI � Social Media Use

ing age, sex, geographic region, type of practice, degree, medical
study participants (327) because not all participants responded

ariables were determined using the Kruskal-Wallis test. P values
gory were not mutually exclusive.
reater than the number of study participants (327) because the
ages are based on the total number of responses (386).
N=

10; 3

40

amo

ME
ne t
)
ents

03)

4)

58)

95)

NA �

includ
er of

ted v
cate

” is g
rofessional degree (PhD, mean score of 3.00; MD,

2):1162-1170 � http://dx.doi.org/10.1016/j.mayocp.2012.07.024
www.mayoclinicproceedings.org

http://dx.doi.org/10.1016/j.mayocp.2012.07.024


6
w

t
w
p
a
p
o
c
h
i
p
a
v

SOCIAL MEDIA TO IMPROVE CME
3.05; DO, 3.35; PA, 3.42; and NP, 3.50; P�.01).
There were no significant associations between par-
ticipants’ attitudes toward SM and participant sex,
geographic region, type of practice, or medical spe-
cialty (Table 2).

DISCUSSION
We describe the first validated measure of CME par-
ticipants’ attitudes regarding personal use of SM and
the value of SM for CME. The vast majority of CME
participants utilized SM for personal reasons and/or
education. The most common types of SM used by
CME participants were YouTube, Facebook, and
Skype. Participants’ favorable attitudes toward SM
utilization for CME were associated with younger
age and frequency of SM use. These findings have
important implications for CME course directors
and future research on using SM to enhance CME.

The CME course participants in this study re-
ported using SM frequently. Notably, SM use repre-
sents a high behavior-level outcome, which is not
commonly reported in education research.39 Addi-
tionally, CME course participants expressed some
agreement that use of SM for CME is ethical, desir-
able for distributing CME content, and likely to in-
crease over time; however, course participants older
than age 50 were less likely to view SM as a profes-
sional medium of communication. A recent pilot
study revealed that only 24% of CME professionals
had a formal strategic plan for incorporating SM into
their CME courses and that 67% had no plans to
incorporate SM in the future.40 Given the overall
popularity of SM use among CME participants and
the significantly negative association between
SMUPI scores and participant age, it appears that
CME course directors should consider adopting a
strategy of targeting CME marketing and educa-
tional content to CME participants, especially
younger ones, through the use of SM.

Our findings regarding type and frequency of
SM use are similar to those of other studies among
health care professionals including nurses, pharma-
cists, medical students, residents, fellows, and prac-
ticing physicians.10-12,17-20,41-43 As in previous
studies,23,43 we found that CME participants use
SM for personal, more than for professional or edu-
cational, purposes. Nonetheless, the desirability of
SM for educational use has been recognized.23,41

Potential barriers to using SM for education include
inadequate knowledge about how to access elec-
tronic information, lack of educational content in
SM compared with other forms of media, poor qual-
ity control, and limited time to access SM for
learning.23

Our results suggest that clinicians with DO, NP,
or PA degrees view SM more favorably than do those

with MD or PhD degrees. Several studies indicated

Mayo Clin Proc. � December 2012;87(12):1162-1170 � http://dx.doi
www.mayoclinicproceedings.org
that nurses and physician assistants may be more
likely than physicians to use SM for professional
reasons. According to recent surveys, 65% of nurses
reported using SM in their professions,41 whereas

0% of physicians were interested in using SM at
ork.44 Another survey revealed that only 3% of

physicians and 10% of physicians in training used
SM for professional reasons.45 An additional inves-
tigation showed that 21% of physicians used SM,
compared with 36% of physician assistants.46 Alter-
natively, the varying opinions toward SM among
CME participants with different professional de-
grees in our study might have been due to partici-
pant age; the average age of DOs, NPs, and PAs was
31 years and that of MDs was 40 years, whereas the
single PhD was in the sixth decade of life.

Many experts have examined SM regarding
what constitutes professional use and the prevalence
of unprofessional behavior.12,17,18,21,22,27 Related
o this issue, health care professionals have been
ary of SM because of concerns about maintaining
atient confidentiality and anecdotes of physicians
nd nurses who have been terminated for inappro-
riate Facebook posts.47,48 Therefore, health care
rganizations, medical schools, and professional so-
ieties such as the American Medical Association
ave issued guidelines on the appropriate use of SM,

ncluding suggestions for separating personal and
rofessional content online.16 Similarly, the Alli-
nce for Continuing Medical Education has pro-
ided standards for the appropriate use of SM.49

Our experiences as CME course directors have re-
vealed that incorporating SM into large-scale CME
offerings can be accomplished without difficulty
and at exceedingly low risk. Indeed, we have yet to
experience any incidents in which SM has compro-
mised the integrity of our CME courses, presenters,
or participants.

Although we are unaware of any research de-
scribing the use of SM for marketing in CME, it is
noteworthy that industry studies have revealed that
more than 90% of marketers utilize SM to sell their
products.50,51 Based on industry standards and the
current study findings, it would seem advantageous
for CME course directors to take full advantage of
SM for the promotion of their courses.

Our method for measuring CME participants’
attitudes about SM is supported by validity evi-
dence, which includes the categories of content, in-
ternal structure, response process, criteria, and con-
sequences.31,52 In this study, content evidence was
supported by survey items from previous literature
on SM and CME and input by experts in education.
Internal structure evidence was supported by factor
analysis that showed a 2-dimensional assessment of
CME participants’ attitudes regarding the use of SM

in CME and excellent reliability. Criterion evidence

.org/10.1016/j.mayocp.2012.07.024 1167
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was supported by associations between attitude
scores and other variables including CME partici-
pants’ ages and frequencies of SM use. Notably, pre-
vious literature reviews revealed that content, inter-
nal structure, and relationships to other variables
are the most commonly reported validity evidence
categories in medical education studies.30

Our study has some limitations. The majority of
the respondents resided in the Midwest, and there
was only limited representation from other regions
of the United States and Canada. Most of the partic-
ipants were family and internal medicine physi-
cians, with only a minority of the participants prac-
ticing in surgical specialties or internal medicine
subspecialties. Although findings from this study
should be generalized to other settings with caution,
we found no compelling evidence that the results
would have been strongly influenced by variations
in geographic or practice distributions. Further-
more, the demographic characteristics of our study
sample, including CME participant practice type,
medical specialty, and educational degree, are sim-
ilar to those reported in large systematic reviews of
CME.53-55 Our collection of demographic variables
could have been more robust to include questions re-
garding issues such as socioeconomic status and
broadband access availability, but as noted previously,
the demographic profile of our sample appears to be
similar to that of participants in other published CME
studies. Lastly, we acknowledge that survey nonre-
sponders may have had different attitudes than re-
sponders regarding SM. However, the response rate in
this study was favorable compared with that typically
seen in physician surveys.56,57

CONCLUSION
To our knowledge, this study represents the first
validated measure of CME participants’ attitudes re-
garding personal use of SM and the value of SM for
attaining CME. Our findings indicate that the most
fruitful categories of SM for CME use and marketing
may be Facebook, YouTube, and Skype. The iden-
tified association between positive attitudes on us-
ing SM in CME with younger age and increased fre-
quency of SM use suggests that CME course
directors might want to direct SM learning strategies
toward more youthful, technology-savvy CME phy-
sicians and that the utilization of SM in CME will
become increasingly worthwhile as junior physi-
cians enter the profession. More research on devel-
oping methods, including SM interventions, for en-
hancing CME is needed.

Abbreviations and Acronyms: CME � continuing medical
education; SM � social media; SMUPI � Social Media Use

and Perception Instrument
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